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Abstract: 

PROBLEM TO BE SOLVED: To enhance positioning accuracy by a method, wherein a component 
within a region to be processed in a typical region is measured, and this measured values are statistically 
processed, thereby estimating error components within the region to be processed in each process region 
to correct it, SOLUTION: From a measurement position offset amount in each measurement shot 
measured (a region to be processed), errors within the shot of each measurement shot and a shift amount 
are calculated by statistical calculation, and from an error within the shot of each measurement shot and 
the shift amount, an error component within shots of each shot and a shift amount are calculated through 
statistical calculation (A5). Next, each shot is exposed by a step-and-repeat system. At this time, the 
error components within shots calculated previously and the shift amount are corrected in combination 
of correcting means prior to the exposure to lights in each shot, and a wafer is positioned relative to a 
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ztii^ coitmmm(^is.m-rtiM.mmm ^ 1 1 , w 
im^m2] mwmmnma. mmmmwit 

^co^mmt^mmf^WMimm.^zX'^xmhm 

mmmmn-co^mmzmti rzif>mm. 

(0'mmsimp^^i-zm-:i^^xmiEtimb 
m-rizbimibi-m^mM:. 

sfmt. zmmm?:mz^ tmmmmmmnmm 
9. 

tm^miziii^mmcr^^mmiz^^^xm^titim 

[mm] mimmm.^m±^z3a±(ommmti^ 
imzti. mmmmmiimmmm^^'^x^ 

ib hfifzmmp^mmirm^zmtimmmmmmzmm 

b ^'^mi-in^3^e(r,\^-rtiMziim<r)i$^ 

^i:iits<i b mmbtmi^m 1-7 w^mAHcia 
^xt 'yy°^mixm%mmmmmi:fmm^iiLmiz 



Xoiz. m^xT-i^, mmxT-'j, ttzitm^^y 
X(D-m^:miEmrthzb imwib-rm^i^a 

cr)\,^'fixMztmcr>mm:W.. 

'jixT 7 y^mLxmtiwmmim'&(^mmi^ 
mizmih/j-mx^^ynrnhXT-^rry ¥x 

^\ym(^m%mm.xhnx . mimmmiL^mi. m 
ilXT--yr^mtfz{ix^^ym±fhn^z. ^^-t^ 

^mL<r>mimm:wm-hi.o{,z. mxT-^j. 
mxT-'j. tfmm]^yx<r)-'^mmm)t^ 
z b ^mLb-tm^m 1 ^8m^-rti*Hzimcr)nt/t 

imm 1 1 ] wmmmmifix^^-^^^-^tj 

<7)it^A(7)simi^zX-oXt>f)hxmb . 

mmitco^mm&sniM.imsmizx^x^if:> 

mtm^tifz^mmcoiiLSi^&izm<!\^xmm<o 
mmn^^n^tixmb . 
mmmmLtiO'&mmmizmtitiibizumi 
<r)mmtiwmmm^zm-^\<^xwEtixmb sr* 

mizbmwibtmmm. 

1 3 ] mmmmmTrnxu. mmmmm 

xi^i!b:hzbt:^mb -thm^m 1 2 im<Dm^iim. 
[ msm 1 4 ] mmmmu±^mm<r>m>mmm 0 
ib(Ditmmmcomm[Hmmifmm,mA<^Wrmi,zx 
xm>iT.mb, 

±commcr>mmp^mm^ms^mzx -^xmixm 

b. 

Wiim>mmm±<^^mmm^z>>mrii-z^izm.mm 
commmmmmizm'^^^xmE-thxnb sr* 
mtizbimibi-hmmm, 
[»*« 1 5 ] ti^JS 1 - 1 1 ^i'tL*Hciea«^ii 
3^at^c«iii^i 2~i 4c7)i^-r^i*Hcie®^^7t 

^xnmm, 

[000 1] 

m^aT'j u xm<n^i,zm ^(>tii ii3(^afc ii^si* 
t'mzmi. mz'7x^^]yi-^)\^mcr>mmbmi^^ 
x^N^^ xmwm<7)mmb m&x < mm-^h^ ( 7 
y^^yh) txmms^i:\^±^'ttcm^mxx/ 
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[00021 

im^mm ia*, i c^ls i^co^f*^iiiK 

•ti-:^i: LTii, 'SM.\m'jk^l - 1 2 0 6 2 1 tia» 
[00031 

[f|BB*5)8^LJ:9tLTV^SilSl fc^^T. *^hB 
^^<r>^^izXlb, &^<7)mm\^±.<,zi^'>X . 

<7)b VXmiELX^'^fz. .y hfiStlEt 

tzU^mxh I. i/ 3 -y h F^i^H^^^ffllEtS i i: 

th, trz. i^3 yhf>^^M<^niEmmx'h'o. 

[00041 

[ilS$-)»;9et&!t*0#Si5 i Wffll ±IBII 1 cog 

(omm^^iffi^coimAmmzx r>x^ibmm 
¥st . u.Kmmmm\^mmmmm^ htiz.w. 
mMmm±<^^mmmmf>^m&t:msmmzx^ -c^ 
«6s«itifsc#sh, mtmmmmm±commmiz 
>mtht:i^^zmm(rmmm^mm\Hm^zm-^\,^ 

xmiEi-imtimtlZt^mibi-l. -tts:h 
*>. CC0miO^fflX'{4. (Mjaa^JS) {is 

{Cj:Si^3 >y brfc<0^-C*|.i^3 -y M*|g{|lBgr8- 

f^lMH^^^Jt^LTMlE-r*. ::^f-7-'N-ilSe5«-^iO 
HIE^St UT(i: , tS»fg*ffliE#l5, r -f X b - 3 

tx. mx^^yifmmm-thzkizxix^^- 



niEbxi'-'jcTimx^^y^mm-i-hzbizxiT 

i^3'yhimizmtxmmA.^h-^xmm-thz 

bizx^, si, ^m&coiiLm^h-ttimmx # i . 
[ 0 0 0 5 1 t/c, mmmmM-mmth z b t i 

mm±.ifimilbk tt. ■tyr/l'i/a 7 hOtfffll 

fSfx. ^i^B 7 7 hjHm^^mmx^h 
[00 061 §/i>ic. ±tm2(0Bmiimm'ht: 

ix&izti(^cr)itmmmf^(oimmtmizi: ->-c«a6 
sthffl^sfc. ztit:>mmm<r>QsttiA(nimm 

mmm-riimzm':^^^x^mmcr>mmf^mm^M^t 
i^fib. mmmmmu±<^^mmm^zm:-tit: 
ibmm<^mmMmmmmzm-:^^^xmiEt^ 
mb^M:m^zbimb^h. tts:hh. mm. 
\(owmx'\i. ^^ynvi^B -v hoi^3 ••/ vpmm:^ 

m.^mmthif. z<r>%2(nwmr:\t. v^m<i.m 

tzifi-^x. zm2mmx'ii. ^s-mm^mmt 

izbizxr). m^mm^'^'fi^mmmwx't . m 
Mm^j:msLm&(o\ti±i}mtihbbhiz, ^yrjui^a 
7 hKfcuTXfc j:t/Y:tri«n#^ i mtiLti^imfin 
x\ ^'^a 7 7 hmM^^miEx^hfz 
mmm 1 mmco^i *) . xji—r-y ht^^ ^>(c 

[00071 

[^Bji7)^]5fe<7)jg»i :^mcomi(Dmizmmm<^ 
i!mt^m. H?iS'>xA±c7)#v-3 7h^)it='>x/N 

XT-i-'c7)XT7 7'^«lf^«JS3tt§^a (^T7 

A-) , {.Kummmi^iiLmzm'oih^fMx^^ym 
^ y h i^fcv^-c . ( a ) fris-9-yr;p>' 3 7 h<o« 

wz^yrjw^B -y hmm<7)-?-i' ii^mmnit 

<!OffsS(cJ:-oT«*^. ( b ) ;*x<o<?)ifyr;Pv 

g 7 hc7)i/ 3 .y h rti^^Bic^<r)t+t:tt§r h b '^x^'n 

t^*, ( c ) mi'y:r.j\±ff)^i^ 3 .y h imiz^m-f 
-yy-^mtm, tKiix^^ymm-imz. ±iB 

^lflf»{cJ:^T*J6fv:. S3t*tl6x3 7 hc7)x3 7 h 
f^m^'i^iWE'thXoiz. ^xj\Xt-'J. 
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[0008] m<rimncommi,zti\,-yxit. mm^y 

[0009] im^<r>% 2 O^ffit^l. Il)ifec7)}g«-C . 
fcftl.(aafix*c7)^-fk«tC^LV^i:(RStT#>-3 'y 



co>-3 7MiiiKi^a:aifi.« 
[0010] tfz. m^co-^'&X'^i. ^yr)W^ b-vV 

{ {4S1Vl» ) , # v- a -y h fig ( X . 

y ) T-^7)fiS^ix« ( d , d ) ^^J;i(f OTt^-f 

[00 11] 



(1) 

(2) 



f6l(0W-fiX> aio , bioti#^^xyNc7)x:^r|ii]. y 
y(|co[HIfe-fix^«i)-t, 

[0012] ctitcs^ ^■mmmmx'i.i. m.rti [Sj2 ] 



(iagftLfi) #v-3>y hfia (x, y) T-coe 

[00 13] 



<i'xi = "00 + *io*i + aoiVi + "02^1^ + Wi' + «i2^ 

d'yi =boo+»'i(R +b2()^^+b2i=fi^i +%yi^ 



(3) 
(4) 



MiiBK^)-. aioA^'XX^r-;!^. aoi^^YWlHlte. ajzA^ 
Ytt^^SrO. a3o*<3<>:fg^, a,2*<3»:fg^. bjo** 

Y:^(fi]Ma«», bio^^XWHte, bo,:i)^'Y;^ir-7P^ 
b2o*^'Xft^^O, b2i*^3<>:fg^, h^^if3<X^m^ 

mht, ^<^k. zcr,2<xa± mmsd:) comity 

[0014] *^HBcom2<7)«ffitc:J:titi\ T^'f ;><>' 

h i^^im t mmcoxji'-r -y h . o * o #if>'7-;p 

v-a -y hXfcJ:V Y*f6]#^ 1 [5JtLh<7)ftPJT\ 3 -y 

hf^mmmmiEh^mx'h'o , ^icom^zxi'^r 
>riw^ 3 7 h nwrnimMiL-jiiit iii^or 5 ^ y 

[0015] \:x±w^Lfzx oiz. :^mm2com 

7^^yhtCfcV^t. (a) ■^fy7•;^i^^ -y h (frlB^S 

^o#i^3 -y h(7)d*>oft^®^) <o(aa-m* ({as 

i^) S:-9-yr;Pv'3 -y M^t:'^tf>S{JfutaiCiO'^x 



( b ) fiElfy^VPi/ 3 -y b<?)firtfixl:*^^>, '^xy\ 
±o«-i^3 -y hiOfia^»^iKI1-tf-»l^J; 

( c ) ffi«S'>xyN±«r)#j,g .y HIS. Xdf ^ 

-^«0-/3 -y M^li^MfiK^^ (M«4l*l^^) 5:, fflE'^x 
A±<7)#>- 3 7 h<7)ffiSf ixl;*><i>}i^L. ( d ) HUlfi 
':7xy\±iO#i^3 -y hSr)iitcit!iat"'l>?ta6tCB5iB"^xy\ 
Srmie'>xyNXT-vtJ:ot:XT y7^iJ|-rS|gs t 

7bco{ag-rix4«i. Td^y±.m.m,-k^\^xt.»)h 

[00 16] 

[^jfei5«i OT, mmimi-^xifm^fmwmmm 
h. 

k'W.Krmim) >.T-yrTyh'Uh--h:5'^7-«0¥^ 

\\i\m%^jk. 2{i-7-^{aa^ai¥s. sti^^tii 

YXr-v^'. 5iiIS«T'J>l.^^^;P. 6{i;ffi«t'S)l. 

vx'hh, mixM. x:fir|6](ofias:«!ai-ti. x:fi-iPiffl 

■?-^'fil[Beia5#S2<o;?tS:S^LTV^|,36<, y:^l*)<7){4 
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( 0 0 1 7 ] . 1 1 ffmrnzmh .v'f-9)V5t 

[0018] ftlDJt'Xr -yTA 1 X'\i. KM^s<r>'^XJ\ 

MjMsatiO, -^x^Ne JXYxr-v4^^i5a•r 
l>. XT7rA2tcfcv^T, »Jffli#g3{ill3{;:fc{tl. 
iSSiOftai^'H >y hSlt^mLTS) 1.114 {^^-rfif 

[00 1 9] ;:^T-yr A 3rii, V-:J'L, OfigSrJjl 

^zhh^mitm^mhm.-^h^tmwnmmt-m 

(m»>x>'NV-:7k«rt*) ^WMh. m5\i^:t. 
A-r-iJ'L, Sr^tfct COT'S) 0. P-J^iO^JgA-;? 
-y^:Wmm.Ltzhcr)Xh^, n^xvNV-^'L. A>f> 
^t^3fe^{i, SKS^3t^^^l^:n-L-C^-^5'fiM 
^ai¥g2{ci'ja-ri.o 3iT-v-;?{5a^iti^a2rt 

(:S)i,a«^a±t'>>x>N-7-^'L, omNSr»fiS;-r 
(x) i^z^m-fh. mz. fmmLxh\<^tzTyr\^ 

-hA•:J'-ySrfflv•>•r>'^':^'-yv•yf->'/2r^f^v\ 

x'l^wz-^-^'p'L^mii. mmmmcommmmmt 
ifz-?-'?ia.m.xhi>fzi^. Mm^mi,i. i-i^^m^s 
coumizx Kisi!bhtix\<^hmwi^mb u^^'ji-stco 

[0 0 2 0] ZZX'ii. ^■Ihaii'a-yhtfcV^TxyW 

1 ffiHiroftiis-ff^oT#itaijj^3 7 h<7)fia 
mrm-oxmmi^a yy-c^&m-fiiM.^M.m.Lxi^ 

[00 2 1] OTl5|«t, xr-y 7-A4t', J-ib^^fz 
3 7 b^:»-Oltai^tT^^ ^■CXr.yT'A 2 kX 
T-y rABSriSOjiU. ^^mmi^B -y h-COfhSllfi 

Sfii«x2 . . . x„ , Y2 . . . Y„ s:»ai-rs. 



[0 0 22] <5:t. XT7rA5tCJol->-C, Xt '/TA 

#>-3 7 hCOi's 7 hF*li^ (V3 7 b^^ti^a 7 h 
(ffiS-m*) €:mTO#JiT« 

1 . -^XA^i^jofg^aiEt, Sil&liJ J;t/x7 h* 
Sr. '>XA±coeatcJ«-|.ig»:<OiS<H^SrfflV^T»{iJ 

2. ±ie«<X(7))aiK5e*^^>. #>-3 7htcij(ti.e*a 

iEfi, lHl!|!5«*3j:l^j/7hft^Sai-ri., 
[0023] ;^T77"A6T'«. XT'yy7y\^0^- 

h1]^X'^i^3 7 ^<7)K, #i^3 7 

t^, S3fet5t£L*>. ^T-yrASX-MthUz^'-^ 3 ••/ h 

lE^mm^^h-txmiEi, ^x.j\6<nvi-^}V5iz 

[0024] uiTtc, XT'vrry h 'J t- h 7°<o 
®3^«(;fe(ti.. 3 7 h^^Wkmrnai-^i^y b» 

1. XYXr-'JAim5thZt{zX*).^'ya-vV 

2 . JS^p yx 1 rtc7)^ll^cof?±^yx^ ±T:fir[6itc 
IBirf I.S^fg$aiE¥St:J: 0 . #i^3 7 Vcni^a 7 
hiS^SrffliEtl.. ^cOlgli^Sii. CT;ctf#it®2 5 

1 6 1 94^tcia«SiiTv>i,^rffiSriEffl-rs::tT. 

3. XYXT-'JAtV^^Ji'XT-^lbiW^mz 

mmmnm^m.^mzi. o , 3 7 hov- a -y 

4. tS^UyXlrtc7)^ll^^c7)r/Uys;u;^byX$rlBi) 

•ct ^ X h -i/ 3 yimiLth-Hmi>t. 10-2 

4 2 04 8-f-lCi¥^§nTl-^.5.. 

[ 0 0 2 5 ] XT yrA7X'ii. ^mk<7)^x/\!mm 

EtJ;"?. '>xyN6 2rXYXr-i^'4:^^A,ffai-ri.. $ 
^> t A 1 f> A 7 cox f 7 7'^ , Xf - 7 7° A 8 X'M^^y 

t5Xx/is^<r>^mizmmLti--miz^\^xmmuz. 
[0026] -Aiz. mmi^a 7 hmmm*^^. 

3 >y h(Oi^ 3 7 hrti^H { 3 7 MUtei: 3 7 htS* 

IfiEt) fcJ:lXv7h« ({i.Si'tiA) iw-iat^im 

iz-^K^xm^i. ^mmx'ii. ^:r.^^±i^<^mmiE 

[lIlEafcJ:V>7h*^'>xyN±ol5Btc^L.T« 

'mmMi:m^x»aii. #^^3 7 hizmfumm 
mm. mmniir/i^yhmtri&mnz^iii^. 
[0027] mmz, mmi^ 3 7 hcoit-iifi*^'^, 

xA^ftcofS^ffllE*, IIHK»iiJ;t>'i^7h»T'S)S. 
X||W[6li^7 hSa,,, . XHWiSiliJc^^liliEl: 
aio . YttigiKaoi . Ytt^^rO/^^J-aoj . 3<J:^g 
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iEbio , Ytt:^|6]l<?:fg$ffliE»bo, , Xfi^^Ob 
20 . 3<^:*g*b2, . bo3S-*i6|,:^aiC-:5V^Ta/< 

4"D{aa(x, y)lcfcfti., x:^r[6]i:y:^r[ii]cr)v-7b 

X (x, y) =a(,(,+ ajQX + ajjy+aj2y^ +a3oX^ +aj2xy2 
Y (x, y) =bgQ+biQX + bQjy + b2ox2 +b2ix2 y + bgjy^ 



4 omrtLi) srx. Yfc-rsfc. aT<^^ti^m± 

[0028] 
[it3l 



(5) 
(6) 



ZCO^C^i^^aod , aio , aoi . ao2 , aao , a 



liUXl/bf^Q , biQ, boi , b 



20 



. bo3«±. 



a (Xi . Yi ) fniM.x'hmmm (Xi , Vj ) 

.2 



<Ztl,zX ^X^^mcomi^iib^Z b # I. . JEM 
[0029] 



z 1 
EVi 



Exi 



EVi 



Ex: 



Exj yj Exj Vj^ Exj'' 



Exi Vi Eyj'! 
Exj yj^ Ey.3 



Eyj-^ 



ExjJyj 



Ex 
Ex 
Ex 



Exj^yj^ Ex 



Exj^ Exj^ 2xj3yj Exj^yjZ SxjS Ex 
Exi yjZ Exi^y.Z yj3 y.4 Exj^y.Z Sx 



•y i' 





a 00 




EXi 






a 10 




EXj 






a 01 




EXi 






a 02 




EXj 


y? 




*30 




EXi 




I 


a 12. 




EXi 


Xj Yi\ 



(7) 



E 1 
Exi 
Eyj 
Ex;2 



Exi 



Ex:' 



Exj yj 



Ex: 



Eyj 



Ex, 



Exi^yj Eyi^ 



Exj Yi Exji* Exj^yj Exj y 



Exj^yi Exi2yj2 Ey. 



EXi^yj EXi* 



EXi^yi EXi^yi- 
ExjZyi Exi3yi Exj^yi^ Exj^yj Exi^y-Z Exi^yj' 
EyjS Exi EVjS Exj^yja Exj^yj^ 





^00 








I 


^10 




EYi 






^01 




EYi 


yi 


] 






EYi 




\ 


^21 




EYi 






?03. 









(8) 



[ 0 0 3 0 ] ixt, ';7XA^{^ofs$aiE», miBifc 

fiS*ffljE*M, (x, y) S:, Y:^|fl]cr){4a-fix4<7)Y 



*«IE4M, (X, y) X:^|6]COfi[B-f*H:c7)Y:^ 

j^izm^^im (Wl^) *»4>x:firi6iiOv3 -y Mate 

(x, y)?:, Yli[^(Diim'ixm<OXMzM 

(X. y) ^^ffi-ri,. 

[003 1 3 



!(7) 000-1 33579 ( P 2 0 0 0 - 1 3t(L!8 



d X (x . y) 



d X 




= a |g+ 3 a 


30* ' 


dY (x, 


y) 


" d y 




= b Q1+ 3 b 




d X (x. 


y) 



03' 



d y 

= a 01+ 2 a Q2y + 2 a y 



By (x. y) =- 



dY (x, y) 
dx 



= b JQ+ 2 b 2]X + 2 b pgx y 



(9) 
(10) 

(11) 
(12) 

(13) 
(14) 

(15) 
(16) 



[ 0 0 3 2 ] mmi^ 3 ^'bm-mmm-^ 

i^3 7M*liSII(i^3'yMHliKti^3-yhfg$fflijE 

r-y 

[00 3 3] (§l2cO|litfiM) ;^TyrryFXJr-\'y 

[00 34] metCfeV^T, l(±a^3K^m. 2{i-7- 
a, 4(i:2iJ:7ttc#«I^Sg^:XYXT-j^\ BfiUST' 

Il4t#lha!li^3 -y hTcOltS!lv-^'iO-^J5:^^ 
[0036] WcWzXT-yyB 1 T1i, :fia^<0'>xyN 



I.. Xr7rB2tci3V^-c, SiJ»#S3(i03tcfc{tl. 
1 #B«0ff8!lv 3 >y b S 1 tjgfig tt . 04 IZt^ 

^.m^h^m-^-i^u -7-i?{4a<^ai#g2coffi 

[00 37] ;^T-yrB3fJi. "T-^'L, <^fir1i$-ia 

izhi^m^mmii-mt-^h^mmm^m.:/3-^m. 
m^mzwmt^. zzx-?-^iiLWMiii^mizh^ 

[ 0 0 3 8 ] g^atC^SV^TV-;? LxiC^m^Ttm^ 

mt. A/D^simw.6{zx^:cj\'?-:^mT^i^9 
;Hi-fF (x) iz^mth. mz. ^ifytmixa^^t: 
Tyrv-Yf^-!>-y^^^^XJ^i^-y7v'}-y-/i'€ 
5rv\ -?-9<r>^>m.m:i\mL. mmmi<z^i]t 

wim:mtii^h. n^x^Nv-^Lx (nv^f-^iv^im 

[0039] WTISI«tc, f+ilfflv-;? L, IcJt {i 

3 7 b tfcV^T X yM:^r6j#^ 1 SiBfcOffaiSrff^-o 
T=S-ttiiJi' 3 7 b^ea-f ti*^i[tiit^w*^ ^l«r, X 

y-mis\xmmf^mmk'^tf:->xmmi^^ 7 h<^ 

[0040] mT|5l«t . XT 7 TB 4 1% ^isb'^Mz 
tm=y 3 7 bigc^J-iOltaSrff^r a i T'Xr 7 r B 2 1 X 
r7rB3 2:i^0jgL. #^OH-a§v'3 7 h-c«tta!i{a 

a-m*X2, • • • X„ . Yj • • • Y„ Sr»ai-f^. 
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[0 04 1 ] <J:tC, ;^xyTB StCfcV-'T. Xf-yTB 

[0 0 4 2] x^-/rB6X'ii, -yrryHx^-v 
^r^yxr-v-'S t X YXr->''4 ^|5l»$-ti::5r*^'^>x 

[0 04 3]iyT{C, Xr yrryh'X^-vy^^rcO 

m^mxzmh . a -y n rti^jUc^i-fc j:iaV7 h« 

1. XYXT-i^'4Sr|g|!lt-|.C:ttJ:'?. ^J^H-yh 
Oj^7h*5:lliE-ri>, 

2 . ^W>vyX 1 rt^7):;|^|l^cr)??JtL.>'XS:±T*-l6ltc 

bte^s-aiEi-i., ^mm^mt. m7L\m^^2^ 

3. XYXr-v4fc^f-^';l^XT-i^'7t2:ffi^tWt 
[lliKf l.ffi^lIIISIIiEM- J: 0 . 3 -y hi^i^ 3 7 

[0 044] 4. ^wx\n(rpm7h(nr}V}<~v7. 

V3 7 Y<r)'ya 7 MUte^rffliE-f CICOT/WnVXL' 
yX?:IBilfCT'fXh-v3V^ffliE1-*^r&«i. * 
tiiSAfc J: 10-242048 ^tcpji§ 

5. l^^^'yl/Xdf-vyXf— i^'StXYXf— i^'4<7)X 

0, #i^3 7h«0i^3 7h[Il!|6S:ffliE-r^, 

6. XYXr-v4<50Xdf-\'y3lS2rPS'tl.T'fXh 

-i^3yffljE#S{cJ:'9. #>-3 7htfox^-vy:^i6i«o 
^3 7be$^ffliE-ri.. 

[0045] Xx-yrB 7T'{i. ^H^O-^xyNMiJ^ 
^IwB l*>4)B7<^Xr77*^, Xr7rB8TS»'> 

:x.)\t'm.-tht.x:ms'th. 

[0046] #ttaijx3 7 hioitayffiA-^., #>'3 7 h 

«0 3 7 h rti^ ( 3 7 Mllfe fc 3 7 h fig^ffilE 



[0047] z.h.^xw^x%f^i.o\.z. «-i+a!iv'3 7 

h 4"t<fi[S«7)|ta!|ffi*. ii, 3 .y h ( >• 3 7 msHk 

[0048] ( m 3 onsfi^j ) ifwrnrnx . XX 7 rr 

SliOMfi^Jtj^L, Wmm^ (HI ) 

^'o^iif^ (02 ) xtmxihhi^. #ff)ii'>3 7 

f 7 7' A 3 (0 V- fiaitaiJil^ii i l/Xf - 'y 7' A 5 o 

>'N±«o=sftajv3 7 y-^(nfm^-7<n-mkTf<f, 

[0049] »:{c, 01. 2, 3, 5i3j:t/8$-fflV'>T 
^mm(r)^m. (01 ) tfc(tl.. Uf-27/l-5i:'>x>'N 

[0 0 50] 02(7)7o-f-f-h$-#,^LT, fiWC 
xx7rA 1 T-ti. ^0^«'>xyN|KMgat;:J; 
XA6^XYXT->''4fc:»a^l>. XT7rA2tfe 

V^T, »Jffll#S3{i03tfc(t.|. I#gc7)fffflv3 7 h 

S 1 \.zm^ LT i> S 0 8 tc^-r{2a^i?-y:ffl -v- ^' L, , 

v-^'{4Be!a}^S2c^ffiH^I*|{cfiFatSJ: 
5. XYXr-x4?:IEt!m.. 
[0 05 1 ] XT7rA3T-«i, ^-?L,,<7){jiSSrJ-:i 

T^^^ii-C'ttaijti., fttttc, v-^'{ia«!tti^s2i*i 

t^l.^^S3t3t2:BSIt-f«.fia-&:b-ttffl!iHJ|ia*»^>S^ 

WL. S^3te¥^l^:fi-Lr, 'm.■^h^^•7~'7\.r^ 
(m'>x/N^-:?i:Svri,) SrHtB^-r^. 05{i'>x 

-v^^wm.\^fzh<nx'hh . ■^xj\-7-9v.^xi}>to 

\,zhi>mmm±},z^:tj^-^-'7 l,i «o«n ^m-r 
mmw.zii\\X'7-9u^<^'m:m:mL. a 
/D^gaet-'^xyNv-^'tgNSrT-f 'j^iut^F 
(x) fcsgm-fi.. <>:tc. TOBiiUTfcv^yixyrb 

-^y^•:5'-y2:ffl^^T^^'^'->'•?7^>^$•^f^»-^, "7 

-^'io+'C^iaa^itiit. $ij«^S3ttti:^-rs. 
•c'*s^;t7-i?4"C>{iafi. mmmmm^:mmt 

fflMW^{aa*»*>. '>XAV-i7L„couf-:7;l-5tc:Jt 

•ri.-ffi«Xii5:»aj-rs. 

[0052] ULhT' 1 m^mmi^ 3 7 hcOX^rSjm 1 
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-max,, • • • x,„ . Yi, • • • Ymmmt^. 

[00 53] Xr-yrA5(ci3V^T. Xr yTA 
3TH-fflLfc=g-ti-a!l>'3 -y ht'^tf-Sy(iaTit**^^>. 

1. #ffa!lx3-yh(0v3 7hF*li^fcJ:t/V7h*2r 

2. #H-a!|j^g -y hc^i^g 7 hf*Ii^M*5<}:t/i^7 

<i>. #>-3 7hOxg7hF*I^ll^^^i5<J:t^>'7hft^ 
fMI-l-^f+tfKlc J; oTSStl. . 
[00 54] Xf yrAeT'ti. Xr-yrryFUf- 
Y-H-trC^'y^ -y h^^yeth. ZCOm. ^i^B -y Y% 
t^s SS3fctC^fei*>. XT-y7*A5T-»aiUc«-V3 <y h 
<7)vg -y M^^fi!t^fcJ;l^i^7hftS:. mc^t*! 
IE#g$:ffi;^^^-li:TffiiEL, '!7xy\6c?5U^^';l/5fc 

[0055] OTt;:. xr /rryF'jb-h^j'^rco 

1. XYXf- i^M^fgafSdtfc.tO, #v-g -yh 

2. S^pyXi[*io^ils^co??±u-yx^±T:^ifiifc: 

6 1 9A^<zmi^tix\^h-m^mm-th:itT. n 

3. xYXT-i^4tui-^')i'XT-=j7 t^mnrnz 

Eltet- l.ffl^tIllilBffljE¥St J: 0 , #v g 7 FOy g 7 

4 2 048-t(Ci¥^$iX-CV^|,, 
[ 0 0 5 6 ] Xr 7 r A 7 TJi. ^llS^<^'>xyNjSil^ 

^>t3A l*>^>A7<7)XT7r5:. X-r7 7°A8T-fi*^'> 

[ 0 0 5 7 ] #ttffl^ 3 7 hoftay<i*^'c., 

3 7 hOv-g 7 hrti^ (xg 7 hIIliKi:>-g 7 

^^iiEM) tiXt/i^yhM. (ffia-m*) «:attj-ri.:6« 



7 M*imilfcJ:t/^^7 hiSrEtil t/if^. #ltiffli/3 7 
hOx3 7 brti^llfcJ:t/S^7 Fft^wai-t.?., 
[0058] ft^tc. ^ftSlv 3 7 3 7 M*li^ 

(m.-fixa.) s:^ajts*-S{cov^T^^i.. p§s 

Ofhaiv 3 7 hC0>- g 7 F . xlfmiy 3 

7Ffg«IESM„ ( im^&^^^coH^^fi) , yU\^cr>i^ 
3 7 h^*liiE*M5,p { li^f]^hcom-^m), KUffiKriiy 
3•yhmm0^f {^nrnti^JE) , yl^fi^coi^a yhm 
K<9yp (S^ftIlIO*^'iE) i:>'3 7h(?Dx:trr6l«0>'7h 

*S,p , V-3 7 hc7)y:^[6]i7)>-7MSj,p{i, #V- 

1) Xpi • • • Xp„ . Ypi • ■ • Yp.tJ:'?, WTCO 
[0059] 

me] 

Xpl = Mxp«pl+«yp^pl+Sxp 

= " pa + ^ yp pn + 
Ypl=*^^pl + ^xp«pl+Syp 



''^pin-^Sp^ 



pm + ^xp*pm + Syp 



[0060] ±iBM«5^{i. x:^r[6], y*(fi]#^ 3jirtJ[ 
±<^H-8M*^mtf, j^3 7hl^igllfcJ:l/>-7h*Sr 

[006 1] 
[IS7] 

"1 



^xp = 



^yp- A 



Sxp = - 



7 

^ As 



fit. A, ■ 
[0062] 
[%8] 
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Ai = (Xpi-Xp2) (^p2-^p3) - (Xp2-Xp3) (^pi-ppg) 
Az= («p2-«p3) - (Yp2-Yp3) (apj-apg) 

^3= (Xp2-Xp3) («pi-«p2) - (Xpi-Xpg) («p2-5p3) 
A4 = (Ypa-'^PS) (^pl-^p2) - (Yp2- V (^p2-^p3> 
A5 =^1 ««pl-«p2) (^p2-^p3) - <«p2-«p3> (^pl-^pZ» 
-«pl «Xpi-Xp2) Wp2-^p3) - (Xp2-Xp3) (^pl'/Spg)) 
+ ^pl ^Sl"^^ («p2-*p3' - (^2-^ ^''pl-^pg" 
H =V «^pl-^p2) <«p2-«p3) - ('Sp2-^p3> («pl-«p2» 
-^pl «Ypl-Yp2) («p2-«p3) - Ofp2-Yp3) (a^^-a^)) 
+ «pl «Ypl-Yp2) (^p2-^p3) - (Yp2-Yp3) (^pj-^ps)) 
A7 = (api-ap2) (^p2-^p3) - («p2-«p3) (^pl-^p2) 
^8 = (^pl-^p2) («p2-«p3> - (^p2-^p3) («pl-«p2) 

tfz. x;^[6l. y:^[6lOtfa!ljt*<#^3^jy±(0«^ C0063] 



Bl3 



0 ■= 

^13 



Syp- 

^13 







^13 



[0064] 
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£1 














% = 




% = 










^ « pi V 




% = 


^ ^ pi^pi 






Bn = 


2^«piYpi 


Bi2 = 


S^piV 


^13 = 





[0065] mz. mm'^ a y h(Diy 3 y NrtMH 
[0066] 

mi 1] 

(x.y) =aoQ + aiQX + aQiy 
My <x.y) =bQQ + biQX + boiy 
0^ (x.y) =CoQ + CiQX + CQiy 

(x,y) =dco + ^10^"^*^iy 



[0067] 



00- 



^01 



t>00 N t) 10 



t>oi. Cqos Clo. Coi> doo. dio. cioi> eoo. e 
10s eoi. foo. ^10. foili^XJsTcryi^Byhf^m 



[0068] 
[^12] 

aoo = c-- 



-19 



^00 "c 



-04 
•20 

^19 



^10 



«oo-' 



-la 



"19 

'20 ' 



^10 = 



_ ^ 



-19 



^10 = 



^10 = 



^10 



-05 
'20 ' 

''19 



-11 



-14 



-19 
20' 



^20 

^06 
19' 

20 
12 



^1" c:i 



^1- C 



^1 



-19 



-18 
-19 



[006 9] fit. Coi •• • C^oii. P#B^7)ttaiJi/ 
3 7 htcfcttS. ^^XAitiyt^SrlSAt L7t>^3 7 h4"i:^ 



igif-{aa<:oxj^s^xp (=xi 



2:yp ( = yi 

So 

[0070] 
[^13] 



y3 ) tlx. aWMOXh 
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+ yi ((Mj^i-Mjtg) (-^-^ - (Mx2-Mx3) (^l-*2)) 

Co4 = Myi ((yi-y2) (X2-X3) - {y2-Ys> (xi-xg)) 

- yi ((My, - My2) (X2 - xg) - (MyZ " Mys) (xi -xg)) 

+xi ((Myj-My2) (y2-y3> - f^y2-My3) (yi-y2>) 

Co6= (My2-My3) (yi-y2) - (Myi~'^y2) <y2"y3^ 
^07=^x1 ((xi-3f2) (y2-y^ - <«2-'^) (yi-y2^) 

-xi ((e^i -fl^) (yg-yg) - (0^ -0^3) (yi-yg)) 
+ yi ((&5,i -9x2> ^^2-^3> - (»x2 -»x3> ('^l-''2» 
Cog= ( fl^i -»^) (yg-yg) - {6^2 - ^ x3> ^Vl " ^2^ 

C09= (flx2 -«x3) (^1-^) - (fl^l -«x2> (X2-V 

*^io=^yi ((yi-y2J f''2"''3> " (y2~y3) (X1-X2)) 

-yj ((^yi-Syz) W-*3> - («y2-»y3> Cxj-Xg)) 

+xi ((0y, -0y2) (y2-y3> - (»y2 " » y3> (yi-y2» 

Cll= («yl -»y2) (^-'3> - (^y2 -«y3> (^l-^2> 

ClZ= («y2 -^ys) (yi " yz^ " («yl ~^y2^ (-Vz-y^ 
^13 = 5x1 ((X1-X2) (y2-y3) - (X2-X3) (yi-y2)) 
- »1 «S^1 - Sx2) (y2 - y3> - (8,^2 - Sjcs) (yj - yg)) 

+ yi ((S^i - S^2) - Xg) - (S^ - S^g) (Xi - Xg)) 

Ci6 = Syi ((yi-y2) (X2-X3) - (y2-y3) (xi-xg)) 

-yi ((Syi-Sy2) (X2-X3) - (Sy2-Sy3) (X1-X2)) 
+ xi ((Syi-Sy2) (yg-ya) - (Sy2-Sy3) (yi-y2)) 

^17- (Syl~Sy2) (X2-X3) - (Sy2-Sy3) (x,-x2) 

Cl8= (Sy2-Sy3> (yi-y2) - (Syi-Sy2) (y2-ya) 

C,9= (x,-x2) (y2-y3) - (x2-xg) (yi-y2) 

C2o= (yi-y2) (^-xa> - (y2-y3) (^j-xg) 

tt:. ifayi^a "/ h*«3j±ua±«o«^t:»±, m^h^ms. t o o 7 1 ] 
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°13 



^13 



^03^05^10 - ^02^06^10 ^ ^OpQQ^U " ^^03^1 1 ^02%Ql2 ~ %Po5Pl2 

^02^05^10 - Pb3P04Pl0 "(bPqsPi 1 " ^01^05^1 1 ^01^04^12 " ^^02^12 

^13 

^04^06^07 " ^05^07 ^03^%3 " ^^08^08 ^02^05^09 " ^t)3^04^09 
^03^05^07 ~ ^02*^08% ^1%% " ^03^ ^02^03^09 " ^01^05% 

~ Wt)4% ^02^03^08 " ^01^05% ^0l%4% " ^ 02^09 



^13 



[0072] [m5] 



%^08^10~^ 05%'''%^t)^ll "^2^08^11 ■'"*t)2^% "^03^^12 
dgo 



^13 



%%^10 " ^2%^10 " ^^03^11 ^ ^%^12 " ^01 Wl2 



^01 



®00 



®10 



®01 



^00 



^01 



1 


^13 


^02^05^10 


" %^04^10 ^02^03^11 " %%^U %%^12 ' ^^02^12 


I" 


" ^05^10 ^03^05^11 ^02^06^11 ^ ^02^^12 " ^03^04^12 


1 


^13 

■ ^02^08^10 ^OlWll ■* ^03^11 ^02^03^12 ~ ^01 Wl2 


1 

^02^05^10 " 


^3 

• Wod^lO ^02^08^11 ~ ^01%Pu + ^01^04^12 ~ ^02^12 


^04^06^07" 


^05% ^03^05% " ^02^06^08 **" ^02^05^09 " ^03^04^09 


^03^05% " 


^13 

" ^02^08% ''OI^OB^OS " ^03^08 ^02^03^09 ~ ^01^05^09 


^02^05^07 " 


^13 

' ^03^04^07 '^OZ^OS^OS ' ^01%^08 ^01^04^09 " ^^02^ 09 


^13 
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[00733 

Do3 = 2yj 

Do6 = 2y.2 
D08 = 2^Mxi 

I>10 = 2Myi 
Di2 = SyiMyi 

'^la ~ '^Ol°04'^06 ~ '^l^ 05 ~ ^ 02^06 2Do2^03°05 ~ ^03^04 



[0074] 



[SI 7] 
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Eo2 = 2xi 
Eo3 = Zyi 

Eoe = Iyi2 

^10 = ^ ^yi 
Ei2 = ryieyi 

E, 3 = Ej iE,4Eje - Ej jE^ig - E^jgEig + 2E|2Ei3E,g - E^jgEj^ 

Fo3 = Eyi 

^06 = W 

Pll=SXiSyi 

F, 2 = SyiSyi 

Fjg = Fj,F,4Fjg - FjjF^jg - F^jgFig + 2F|2Fi3Fjg - F2jgFj4 



[ 0 0 7 5 ] i ; t\ itibfzmmt mi^^lz J; o , # 

#i^3 7 hC^fiai^ll ( V3 7 NrtilUfcilfj^ 

7 h«DH-a!l*i*l7f*, #fHiV3 7 h<0i^3 7 M*l 

i^3 7 M*imili5J;Vi^7h*^M^fLTi[ajLTi,« 
[0076] { S 4 cOHtfe^J ) , XT 7 7T 

ma. m2</)m&mizML, mmm^ me ) axt/-? 



^a^mf^ (07) {iitat'J)l.*\ #ft«!li/3 7 hlz 

mi-(:>timm-?~^<7)mm.. ^^mcia7tcfctti.x 

[0077] <J:t, *||M^J«^a (06 ) icfcftl. 

^|iitov^Tll6, 7.3, 5fcJ:V8S:fflV^-CgiBflt 
I., l7c7)7n-^-^-hm^.fC, i:^UC;=?.r77' 
B 1 TJi, ^H^ion^XASKMIiat J: 0 , "^xyse ^ 

XY;;(.T-i^'4(cicS-ri.. ;^T7rB2icfci^T, ©J 
«#g3{iH3 tfcttl. 1 S@<50ff-S!li/ 3 7 h s ncjg 

~mmtii^^2<ommmmz&s:th xo.xy 

[00 78] Xf 77-6 3 T-fi, L. , cOjuB^JiJl 

izhmm^mMi-ms-^hitmmm^i3^m 
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[ 0 0 7 9 ] g^ggtCfcV^TV-^'Lx,«®&3ei^ 

;i^-fF (x) iz^mti. mz. ^mmtxa^^tz 

[00801 UUit' 1 SgcTJffailv' 3 >y hc7)X^r(6lll 1 

<7)H-a!i^fi7-ri. . mnmz. ffss-> a 7 v(ot\mm 

■7-i?L,2 • • • L,„. Ly, • ■ • Ly.lC^tt. {iS-f 
it*X„ • • • X,„, Yi, • • • Yi^iV^mth, 
[0081 ] JaTl5|«tC, Xt'/TB 4 f , l-^^ibtz 
fhffli^ a -y hm^^<7)H-ffl^ff ^S: 3 ^ "CXx -y T B 2 1 X 
■f-yTBSSr^DigL.. ^^cOfj-aai^a -y bT'Oltaiii 

[0 0 82] act, J^T-y7°B5{3fcViT, Xf-yrB 

fg$) mr/i^y h» (earn*) S:OT<^)ii-e» 

1 . #tHlv3 '/ hOi^3 -y M*li^llfcJ:0'>7h»$r 

mmm i -ea^fc^nst j: -5T»ai-t.s . 

2. #ff-SIJi^3 y hcOi^a >y hrtmilib' J:tXv'7 hl*^ 
#i/3-yhOv-3 7M*l^ll«^^i3j:i;fi^7hft$: 

1 Tm^tzms^smiz i^-^xntat^. 

[0083] XT yy'BeX'li. Xr-yrryFx^^ 
y:S-^T'#v3 -y NSrai3fet-|., ■t^ri5*>, 
^■v >Xf -i/'8 k X YX-f- 

#i-3-yhmc. XT'yrB6t'^ttJL!'^#>-3 

■y hcoi^a ••/ hi^m^-^axr/i^yhi^. OTt;^ 

[0 0 84]iyTt3, XT-yy'7yvx^^-y^-(r(D 
n^mizmi. '^s-yhnwrnL^axx/i^yhi 

1. XYXT-=J4i%m-ri::tifZX'0, #i/3 -yh 

2. Sl^UyXlrtcO^0*cOf?±V>X2r±T:frl6l{C 
lS!rrs«tl^<g*ffliE#at J: 0 . 3 -y hOv 3 -y 



bf§$^iiiE^i.. icoigts^sJi, miiimm2 5 

1 6 1 9 4^tCie«§ilTl/^l.:frffiSrKffl1- l.ii:t", 

3. XYXT->''4tI/f-i?;l'Xx-i>'7h$:ffi^^J6tJ(C 
EtE-r&ffl^tHIlKffliE^SCi 0 . 3 -y hcOi^-a -y 

[00853 4. ^vyxmmw^(r)r)W^vx 

i^yximmhT^xv-i^BymiL^mzii^. # 

V3 ./ hOi^g-y hHIlKSrffliE-ri.. ::<7)r;^>'^'^;^^ 
yXS:li«6L-CT^Xh->'3y^||iE-fl.:(^ffi{±, * 
tliilAt J: 10-24204 8-^{lBiE§ixT 

5. l^f-^';i/XdfA'yxr->''8i:XYXT-i^'4co;?. 

#i-3 -ybOi/B ■yMlHESrffliEt^. 

6. XYXr->''4cOXdr-\'yjaSS:PS-f I.T'fXh 

3 vmiE^mzi. 0 , 3 -y h<50x^ + 

[0086] XT'yre 7T'(i, ^ll*(7)'!7XyNj^3Mg 
atJ;0. ';7XyN62:XYXf— i^'4*»^Sfta-t.i>. $ 
<otB l*>^>B70X7^ yr$:, Xr -/rB ST'ftfl'^ 

xyNi:fl8)ftl.iT«lt-?.o 

[0087] #ff-ia>- 3 y h<?)tta!lffi*^'^, #y 3 y h 

[ 0 0 8 8 ] BLh. ttSJ V 3 -y h l*l<OlSib±iT'fia^ 

(y3-yhrt^llfcJ:Vy7h*) 5rtt^L, ll3tB§c^ 

[0089] ifmmx'^i. ^xmmy 3 -y vmm 
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